Workers' compensation claims data were obtained from the VWA to establish the Compensation Research Database. Records include information on the claimant and benefits paid. The Australian Standard Type of Occurrence Classification System (TOOCS v3) 9 was used to code the nature/mechanism of affliction. Occupation data were coded using Australian and New Zealand Standard Classification of Occupation (ANZSCO). 10 The Australian New Zealand Standard Industry Classification (ANZSIC 2006) was used to code industry data. 4 Ethics approval was gained from the Monash University Human Research Ethics Committee.
Data analysis
Data for the period 1996-2009 were extracted for male and female claimants who lodged their first claim during the period 1996 to 2000 and were 15-64 years of age (working age in Australia) at the time of the initial claim. Only the first two claims (closed or opened) were analyzed.
To assist with comparison of our data to the study of Cherry et al., 3 the condition categories: digestive, skin/subcutaneous tissue, nervous system/sense organ, respiratory and circulatory system were collapsed into one systemic disease category. In addition, we included information on the claimant's employer in analyses.
A fully adjusted Cox proportional-hazards survival model was used to estimate the combined effects of the study factors (age, gender, affliction, occupation, industry and employment) on the time between claims. Hazard ratios (HR) were calculated relative to the category with the greatest proportion of initial claims. A repeat claim was defined as "earlier" if the HR was significantly (p<0.05) greater than the reference category. All assumptions for proportional HRs were tested and met. We used SPSS version 18.0 for all analyses.
RESULTS
A total of 178,630 individuals lodged an initial claim during the fiveyear study period. Of those, 36.9% claimants had at least one further claim during the period 1996-2009. The median time between the first and second claims was 742 (IQR 268-1,660) days. Overall, males were at higher risk of earlier second claim (HR=1.07) with the median time between claims being 717 days. Younger claimants were at highest risk of an earlier subsequent claim. Workers aged 55-64 years were less likely to file a second claim as those close to retirement would have less time to be at risk of a second claim.
Nature and mechanism of affliction
Second claims were associated with workers whose previous claims were due to traumatic joint/ligament/muscle/tendon injuries (38.3%), and wounds/lacerations/amputation/internal organ damages (37.5%) ( Table 2 ). Claimants whose initial claim was due to musculoskeletal/connective tissue or mental diseases (HR ~ 1.09) had the highest risk of an earlier repeat claim. Repeat claims were most frequent in workers whose initial claims were due to chemicals/other substances (40.5%); followed by the categories of "being hit by moving objects" and "body stressing" (Table 3) . Workers affected by biological factors/chemicals/other substances or sound/pressure had the shortest duration between claims (median time of 570 days). Compared to the "body stressing" category, only the categories falls/trips/slips and vehicle incidents had longer time to a second claim. Overall, the highest risk of earlier repeat claims was associated with mental stress (HR=1.34).
Occupation and industry
The highest proportion of repeat claims was observed in technicians/traders (40.7%), community/personal service workers (41.9%) and machinery operators/drivers (42.1%) ( Table 4) . Estimated HRs for repeat claims were similar in all occupations.
Industry sectors were known for 98.6% of claimants (Table 5 ). Manufacturing accounted for the greatest proportion of both claims (25.7% first claim, 43.4% second claim) with a median time to second claim of 643 days. Health care/social assistance workers lodged 12.1% initial claims with 36.2% subsequent claims. Education/training workers had the longest duration between the claims (median time of 1,076 days).
Employer and workplace location
Of those individuals who lodged a second claim, the majority (54.7%) were working for the same employer/workplace for both the initial and subsequent claim. A smaller but substantial percentage (34.9%) of claimants changed employers following the initial claim, while 10.4% changed their workplace but remained with the same employer. Workers who remained with the same employer/workplace had the highest risk of an earlier second claim (406 (IQR 150-932) days, HR=1) as compared to workers who changed their employer/workplace (1,544 (IQR 784-2,549) days, HR<1).
DISCUSSION
Using methodology similar to that of Cherry et al., 3 we conducted a study to identify factors associated with an increased risk of a second workers' compensation claim in Victoria, Australia.
We established that 36.9% of all initial claimants lodged a repeat claim; the average time to the second claim was 1,104 days. More repeat claims were lodged by males, with earlier subsequent claims occurring in workers aged 15-24. Younger workers lack experience and are more likely to be employed in high-risk occupations. The greatest proportion of early second claims were filed by persons whose initial claims were due to wounds/lacerations/amputations and internal organ damage/trauma. These injuries involve damage to blood vessels. Depending on the affected body region, complications including excessive bleeding, muscle shortening, wastage and infection may increase the risk of disability and likelihood of REPEAT WORKERS' COMPENSATION CLAIMS a second claim. 6 Our findings are similar to those of Cherry et al., 3 who found that repeat claims were more common in younger males and workers exposed to mental stress, sound/pressure, or chemical/other substances. While comparison of data between jurisdictions is a step forward in understanding risk factors in common for an earlier second claim, it is important to acknowledge differences in the findings. The overall proportion of repeat claims was lower in Victoria than in Alberta (49.2%) and the average time to the second claim was shorter in WCB claimants (744 versus 1,104 days). Methodological differences in the way data are classified and contextual differences between Victoria and Alberta may account for these differences. As the classification of the mechanism of injury/disease was different between the two jurisdictions, we are unable to make a direct comparison between the two schemes in this regard. The exploratory nature of our study did not take into account differences in the distribution of industries as well as differences in the climate in Alberta and Victoria which may increase the risk of re-injury. 8 That the findings were so similar suggests that the effect of potential differences is likely to be small.
In the current study, the size of the estimated HRs was small. We cannot completely rule out the possibility of misclassification which may bias our findings towards the null. Given the lack of research in this important area, we felt it was important to study a range of factors that affect the chance of a second claim. It is important, therefore, to emphasize the direction of our results rather than their statistical significance. The identified HRs indicate factors that may be associated with earlier repeat claims. In doing so, they generate hypotheses about possible hazards of earlier repeat claims to be followed up in future research. Limitations of this study are that certain injuries may be under-reported given that this analysis only covers 85% of the working population in Victoria. 11 In addition, some workers may not be aware of their entitlement to submit a claim. 12 As no measure of severity of injury/disease was included, it is not possible to determine the impact of severity on the risk of a second claim.
Benchmarking claim rates between jurisdictions is critical to understanding the importance of context and system design to the risk of a second claim. Overall, our results identify certain groups of workers who need more consideration by OH&S, educators and policymakers. That an increased risk of a second claim is associated with the workers' employment pattern post initial injury highlights the importance of examining claim behaviour for workers remaining in the same employment. Further research is needed to understand the drivers of repeat claims associated with subgroups, including manufacturing workers and workers who remain with the same employer. 
